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Abstract 
Poland has made concrete promises to the EU to reduce its CO2 emissions within the next years by a considerable 
amount. CCS technology could provide a way to reduce CO2 emissions significantly without slowing the country’s 
economic growth. Social acceptance at potential storage sites for CO2 has proven to be decisive for the 
development of CCS projects in other European countries. Therefore, it is important to gain insight into the 
perceptions that local stakeholders have with regard to the implementation of CCS in Poland. This paper presents 
results from risk communication activities which were conducted during the EU FP7 SiteChar project at a 
prospective CO2 storage site in Poland. These activities included a social site characterization as well as public 
engagement activities. The aim was to analyze the local public perception of CCS among citizens and stakeholders 
as well as to inform community representatives and the local public about CCS technology and to involve them in 
the planning process for the prospective CCS project. The research showed that in local contexts, it is necessary to 
include local stakeholders directly in planning processes in order to build trust, that a generally positive public 
climate towards CCS is not sufficient for local acceptance of CCS projects, and that a thorough social site 
characterization can provide starting points for future communication activities.  
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1. Introduction 
In terms of the implementation of new energy technologies within the EU, Poland is an interesting case study 
because of its economic situation and peculiarities in its energy sector. On the one hand, Poland is the sixth largest 
economy in the EU and was the only EU country which showed continuous economic growth during the years of 
the economic crisis (2008-2012). On the other hand, Poland’s gross domestic product per capita is far below the 
EU average, which makes the need for a sustainable and high pace of development especially urgent. Poland’s 
economic development is heavily dependent on coal, which is seen as a strategic fuel guaranteeing Poland’s energy 
security [1]. For this reason, the country’s economic growth depends on developments in the energy sector. The 
Polish government had to formulate the country’s Energy Strategy accordingly in order to achieve the goals of 
increasing the Polish population’s standard of living and quality of life by means of further economic growth.  
At the same time, Poland as an EU member must comply with the climate and energy package referred to as the 
“20-20-20” targets, which was approved in December 2008. This package set three key objectives for 2020: 20% 
reduction in EU greenhouse gas emissions from 1990 levels; raising the share of EU energy consumption produced 
from renewable resources to 20%; 20% improvement in the EU's energy efficiency. The abatement target for the 
ETS sectors (sectors covered by the Emissions Trading Scheme) is EU-wide, and emissions in the EU in 2020 will 
have to be 21% lower than in 2005. In Poland, approximately 60% of CO2 emissions in 2005 were generated in the 
ETS sectors (compared with about 40% in the EU as a whole). For the non-ETS sectors (e.g. transport, agriculture, 
buildings), the package requires a reduction in emissions by 10% compared to 2005 in the EU27. That EU-wide 
target was translated into a national target for Poland of an increase in its non-ETS emissions by 14%. Poland also 
committed to a 15% share of renewable energy in gross final energy consumption by 2020 (up from 7.5% in 2006), 
including a 10% share of biofuels in the transport fuel market [2]. Carbon capture and storage (CCS) could be a 
solution for decreasing the emissions in energy-intensive sectors (heavy industry, energy, etc.) and would enable 
Poland to meet the EU climate targets while continuing to use coal to secure the energy supply and economic 
growth [3].  
The Energy Strategy also suggested the implementation of two CCS demonstration projects in Poland. The 
Polish government has left the responsibility for implementing the CCS demonstration projects to companies from 
the energy sector. Two companies, PGE Energy Group (Belchatow Project) and ZAK SA Chemical Group, 
(Kedzierzyn CCS Project) have accepted this task. Unfortunately, there has been a delay in the implementation of 
the CCS Directive, which establishes a legal framework for geological storage of CO2 in the EU and lays down 
requirements covering the entire lifetime of a storage site. Also, the lack of financial commitments, such as 
government grants and loan guarantees, increased both the costs and the risks of investments for project 
developers [4]. This ultimately led to the companies encountering financial difficulties in implementing the two 
projects and in consequence to their cancellation.  
The developments in the Belchatow project [5] and other projects in Europe [6, 7], where strong local 
opposition resulted in the cancellation of CCS projects, have clearly shown that successful implementation of CCS 
technology depends not only on technological developments, the regulatory environment, and economic factors, 
but also on social acceptance. Whereas no method exists to guarantee local public acceptance of any project, a 
constructive dialogue with stakeholders during the early stages of project planning is advisable. Social site 
characterization can be used as an instrument to explore, plan, and evaluate a process of active and constructive 
local stakeholder engagement in a prospective CCS project as a parallel activity to technical site 
characterization [8]. It roughly consists of a formative research phase to get acquainted with the area, followed by a 
series of public information and engagement activities. 
The purpose of this paper is to present results from the risk communication activities which were conducted at a 
prospective CCS site in Poland within the EU-funded SiteChar† project [9, 10, 11]. The goal of the SiteChar 
project was to develop geological, economic, environmental, and social conditions which must be fulfilled before a 
company can be issued a permit to store CO2 underground. The Załęcze & Żuchlów site was chosen as an on-shore 
 
 
† http://www.sitechar-co2.eu/ 
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site in the SiteChar project because of a series of natural gas reservoirs suitable for CO2 and its strategic 
significance for the upcoming CO2 injection program at the national level [12]. The risk communication activities 
included a social site characterization phase with qualitative (desk research, media analysis, interviews) and 
quantitative (representative survey) research methods as well as a public engagement phase (focus conference, 
information meeting). The aim was to inform community representatives and the local public about CCS 
technology and to involve them in the planning process for the prospective CO2 storage site. 
 
2. Methodological approach 
2.1 Social site characterization 
The researchers used the social site characterization method to describe the local circumstances in the area and 
to open a dialogue with the local stakeholders. Social site characterization is the process, parallel to technical site 
characterization, of repeatedly investigating public awareness of and opinions about a project, their changes over 
time, and underlying factors shaping public opinion [8, 13]. Its qualitative part included a description of relevant 
social site characteristics such as local history and the socio-political situation (desk research), media analysis of 
newspapers, and interviews with relevant local stakeholders (e.g. policy-makers, local NGOs).  
Media analysis was conducted in order to analyze the public discourse on CCS technology in Poland. Originally 
the aim of the media analysis was to examine how the topic of CCS is presented and assessed in the regional 
newspapers. However, in the course of the site characterization, it came to light that there was no coverage about 
CCS in the local print media. For this reason, two national dailies Rzeczpospolita and Gazeta Wyborcza, which 
were also available in the region, were analyzed instead of local newspapers. In total, 87 articles which mentioned 
CCS between 2003 and mid-2011 were identified and included in the analysis. The date and heading of each 
newspaper article were recorded as well as the stakeholders mentioned, their positions, and the arguments they 
used. 
Face-to-face interviews – semi-structured interviews for which an interview guide was developed – were 
conducted to inform local stakeholders about the SiteChar project and to obtain their support and advice on 
planned public outreach activities in the area. The aim was to investigate how local stakeholders respond to CCS 
plans in the region and what their questions or concerns about the technology are as well as to receive information 
about the circumstances in the area. Six interviews with representatives of local government (mayors), industry 
(mine manager), church (priests), and society (local NGO representatives) were conducted. Lasting from 1 to 3 
hours (depending mainly on availability of the respondent), the interviews were audio-taped and then transcribed 
for the analysis. 
The quantitative part of the social site characterization consisted of representative surveys. The purpose was to 
characterize the local population in terms of awareness, knowledge, and perceptions of CCS. The telephone survey 
was conducted by a market research firm in July, 2012. To guarantee representativity concerning age, gender, and 
education, a quota sample (n=1,006) was used. Using postcodes as an inclusion criterion, the sample only included 
respondents living in municipalities within the area of the Załęcze & Żuchlów site. The research was introduced as 
a 15-minutes interview about “life in your local area.” 
Questions about educational level, employment, etc., generated a demographic profile of the local population. 
Then, respondents answered several questions regarding their region, for example how satisfied or dissatisfied they 
were with their local area and what they saw as the most important issues facing it. The next questions were about 
the local CCS plans. Respondents were asked how much, if anything, they knew about plans for carbon capture 
and storage in their area before the interview. Only those respondents who had at least heard about plans for CCS 
in the area were asked what exactly they had heard. This was an open-ended question allowing for multiple 
answers which were later categorized. The same group was asked whether they thought the local plans for carbon 
capture and storage would have a positive or negative overall impact on their local area. Respondents who 
expected no impact at all or did not know were asked no further questions. Respondents expecting a positive or a 
negative impact were asked to specify why they thought that would be the case. Finally, to obtain an additional 
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measurement of awareness of CCS in general, all respondents were also asked how much, if anything, they knew 
about carbon capture and storage in general before the interview and whether on balance they supported or 
opposed using CCS in their local area and other parts of the country. 
 
 
2.2 Public engagement activities 
 
The results of the social site characterization were used to develop further public engagement activities. A focus 
conference was used as a tool for direct citizens’ participation in order to raise public awareness on CCS and to 
initiate enhanced cooperation between potential project developers, authorities, and the local public in project 
planning [10]. The methodological design of the focus conference combines elements of existing public 
participation methods such as citizens’ conferences [14], consensus conferences [15], and focus groups [16]. 
The focus conference on CCS in Poland took place on two weekends in March and April, 2012, and included 16 
laypeople from the local population of the Załęcze & Żuchlów site. The participants were recruited by a market 
research firm taking several socio-demographic criteria (place of residence, gender, age, education, employment) 
into account. The same group participated in both weekends. During the preparation and setup of the focus 
conference, particular care was taken to making information available (e.g. experts’ presentations), providing space 
for open discussions, allowing each participant to gain his/her own experiences (e.g. field trip and experiments), 
and creating opportunities to compare one’s own opinion with the opinions of others. The participants prepared a 
position paper during the second weekend of the conference reflecting their process of opinion-forming on CCS 
technology during the focus conference [10]. The results of the focus conference were presented to the public, 
local government representatives and research organizations during the information meeting in June, 2012 [17]. 
3. Results 
3.1 Social site characterization 
 
Media analysis 
The focus of the media analysis was to analyze how CCS technology is framed in Poland’s national press, 
which speakers express which positions, and which arguments they use to support them. It can be concluded that 
the Polish media reported continuously about CCS. Representatives from the political, business, and research 
communities received the most attention, whereas statements by civil society actors were rather rare. 
A small majority of the speakers (53%) were in favor of CCS technology and only (13%) rejected it (24% were 
undecided and 10% indifferent). The greatest approval came from business (91%) and political actors (75%) [9]. 
All civil-society representatives rejected CCS technology. Some of those who agreed with CCS tied their approval 
to conditions. The most important conditions were a reduction of the costs for the technology, the creation of a 
legal basis for its introduction and application, and an examination of the impacts of CCS on the environment. 
The speakers’ statements were characterized by a positively connoted argumentation. CCS was put in the 
context of climate protection because this technology could make climate-friendly energy generation from 
Poland’s large coal deposits possible, which would also have a political-economic dimension. Negatively connoted 
arguments were used less often in connection with CCS. And when they were used, they revolved around the high 
costs of the technology, the effects on energy prices, and the efficiency of the power plants, rather than possible 
risks. Risks were mentioned only by the few speakers from the civil society sector, who feared, for example, that 
CO2 would escape from the storage sites into the environment or affect groundwater. 
Altogether, it can be said that Polish media coverage on CCS is positive. CCS technology is supported by a 
broad range of actors from the political, business, and research communities because they believe it combines 
climate protection with Poland’s economic development in an ideal way. The environmental organizations appear 
to be strong opponents of the technology, but they do not have any weight in the media debate at present. 
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Stakeholder interviews 
The interviews with local stakeholders revealed that CCS technology and the plans for carbon storage at the 
Załęcze & Żuchlów site are largely unknown. Only one interview partner, an employee of a gas mine, knew of 
plans for implementation of the technology in the region. Reactions to the information about CCS technology and 
the possibility of its application in the area were mostly neutral. As most interviewees were not acquainted with the 
technology, they were not able to discuss advantages or disadvantages and did not want to commit to either a 
positive or negative position toward it for the future. In the course of the interview, the interviewees often asked 
questions about the potential risks of CCS technology. Their doubts were further enforced when the interviewer 
informed them that CCS projects could become a reality in the region in the future. The local stakeholders were not 
afraid of the CCS technology itself but of the gas CO2. CO2 was described as toxic, dangerous, poisonous, 
polluting, and pathogenic. In addition to negative impacts, local stakeholders also considered positive effects, such 
as the creation of new jobs. 
Most of the interviewees did not want to give a concrete answer to the question about how citizens in general 
would react to the technology. Two persons expected protests. On the one hand, they had reservations about 
possible groundwater contamination through CCS technology, as the gas fields were located underneath the 
drinking water reservoir. On the other hand, they could imagine the local population protesting because they do not 
want to be “guinea pigs” for an unexplored technology – an argument also heard in Barendrecht, The 
Netherlands [7]. 
The majority of the stakeholders were of the opinion that the local population should be informed about CCS 
technology and future CCS projects in the area from the beginning to avoid conflicts and disagreement. Careful 
attention should be given to the advantages and disadvantages of CCS technology when communicating with the 
population.  
 
Representative survey 
The results of the representative survey of 1,006 people living in the Załęcze-Żuchlów region showed that 
awareness of CCS in general and of CCS plans for the region is very low. 62% of the participants indicated that 
they had never heard about CCS in general and 78% stated they had not heard of any local CCS plans (21% had 
heard of local CCS; 1% answered “don’t know”). When the 21% of the respondents who had heard about local 
CCS plans were asked what they had heard, the most frequently mentioned answer was “just that it’s going to 
happen” (23%) followed by “it will stop CO2 going to the atmosphere” (9%) and “it will help stop/reduce climate 
change/global warming” (8%). Nevertheless, 55% of the respondents had positive expectations of what CCS might 
bring to the area and only 18% thought that a CCS project would have a negative impact on the region. The most 
often reported positive impact was that CCS would be better for the environment (54%) and 25% of the 
respondents thought that CCS would bring new jobs to the area. This impact and the answer “improve the local 
economy” was mentioned by 14% of the respondents and was related to the most important issue facing the area – 
unemployment. A significant number of the respondents mentioned impacts of local CCS plans that are incorrect 
or unrelated to CCS technology, for example that it would reduce smog (24%), toxic waste (12%), or water 
pollution (9.5%). These results show that even if the respondents have heard about CCS, their level of knowledge 
about this technology is very low. In the opinion of almost 38% of the respondents expecting negative impacts, 
CCS is bad for the environment, an additional 13.5% think that CO2 will escape to the surface and suffocate 
people. 11% of the respondents estimate that CCS is an unproven technology and 8% think that it is not a real 
solution to the climate problem. In spite of little knowledge about CCS, a large majority of the respondents (77%) 
indicated that they perceive local CCS plans to be important for them personally. 
Most respondents trust the regulatory and monitoring measures of the authorities. 60% agreed that CCS would 
help Poland meet international targets for CO2 reduction and thought that using CCS would provide time to 
develop renewable energy. Also, 41% believed that CCS might give Poland a technical advantage over other 
countries. Interestingly, although almost 70% of the respondents thought that CCS is essential for tackling climate 
change, respondents were uncertain whether CCS is ready for widespread use. 
On balance, a majority of respondents said that they supported CCS both locally and nationally. When 
respondents who opposed CCS or were uncertain were asked what could be done to make them more supportive, 
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most indicated they did not know or that nothing would change their opinion. Other answers were that they would 
like guarantees about safety as well as more information and consultation. 
 
 
3.2 Focus conference 
 
The focus conference method was used as an instrument of direct citizen participation to help people living in 
the region develop an informed and differentiated opinion. To this end, 16 local citizens were invited to participate 
in a focus conference taking place on two weekends. In course of these two weekends, the organizers observed a 
significant change in the focus of the discussion and the importance of different aspects of CCS technology. At the 
beginning of the conference, the participants had high expectations of positive economic and environmental 
impacts of CO2 storage for their region, e.g. that it would bring new jobs, economic development of the area, 
national energy security, further use of coal, CO2 emissions reduction, environmental protection, etc. These aspects 
became less important in the process of opinion-forming because neither the potential project developer nor the 
Polish government representatives could guarantee that the future CCS project would provide new jobs or other 
economic benefits to the area. The environmental benefits of CCS were also questioned because the effect of CCS 
on climate change would be very slight if the technology were implemented only in Poland. Other aspects such as 
costs and risks (CO2 leakage, groundwater contamination, earth tremors, etc.) became more important during the 
discussions.  
The focus conference participants agreed that they thought there were too many open questions regarding risks, 
benefits to the region, costs, and the position of the Polish government on CCS. It is still unclear what the position 
of the government on CCS is, who will pay for the introduction of CCS technology in Poland, when the legal 
standards for CCS technology will be implemented, and who will take responsibility for the introduction of CCS. 
In the position paper written by the participants at the end of the focus conference, the majority of the group (11 
out of 16 participants) agreed that there were too many uncertainties for them to support CCS [16]. The 
participants considered CCS technology to be too costly and saddled with too many unknown factors at present, 
and they criticized the lack of clear local benefits. The five remaining participants were against application of CCS 
at the Załęcze & Żuchlów site. The entire group agreed that an information campaign on CCS and public 
engagement activities should be included in the planning process of future CCS projects.  
4. Conclusions 
As Poland’s economic upswing strongly depends on a coal-based energy industry, the country is one of 
Europe’s largest CO2 emitters. At the same time, as a member of the EU, Poland has made concrete climate 
protection commitments and must considerably reduce its CO2 emissions within the next few years. At this point, 
CCS technology could provide a way to significantly reduce CO2 emissions for a transitional period without 
slowing economic growth. Social acceptance at potential storage sites for CO2 has proven to be crucial for the 
implementation of CCS projects in other European countries. Therefore, it is important to gain insight into the 
perceptions that local stakeholders, including the local public, have with regard the implementation of CCS. 
This paper demonstrates how social site characterization and public engagement activities can provide such 
insight. The results show that a generally positive attitude toward CCS is not sufficient for implementing CCS 
projects locally. CCS was not generally rejected by the local public; instead, people expected clear benefits for 
themselves, their region, and their country. At the same time, people do not want their region to become a 
“dumping ground” for CO2. It is therefore important for successful implementation of CCS that the operating 
company communicates the state of the art of CCS as well as its costs and possible risks in a transparent manner. 
The results of the risk communication activities for the potential CCS site in Poland demonstrate that an honest 
and constructive dialogue between the local public, community representatives, and operating companies in a very 
early stage of project planning is important for building trust. Good risk communication cannot guarantee 
acceptance, but it can increase the likelihood of successful implementation of a project, since it enables the project 
developer to take the interests and fears of the residents into account in the planning process in a timely manner. 
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These results provide a basis for socially balanced project development and can be used to develop standards for 
licensing procedures for future CCS projects in Europe that combine technical site characterization with social site 
characterization. 
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